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BACKGROUND: The novel coronavirus disease 2019 
(COVID-19) infected over 5 million United States (US) 
residents resulting in more than 180,000 deaths by Au- 
gust 2020. To mitigate transmission, most states ordered 
shelter-in-place orders in March and reopening strategies 
varied. 

OBJECTIVE: To estimate excess COVID-19 cases and 
deaths after reopening compared with trends prior to 
reopening for two groups of states: (1) states with an 
evidence-based reopening strategy, defined as reopening 
indoor dining after implementing a statewide mask man- 
date, and (2) states reopening indoor dining rooms before 
implementing a statewide mask mandate. 

DESIGN: Interrupted time series quasi-experimental 
study design applied to publicly available secondary data. 
PARTICIPANTS: Fifty United States and the District of 
Columbia. 

INTERVENTIONS: Reopening indoor dining rooms before 
or after implementing a statewide mask mandate. 

MAIN MEASURES: Outcomes included daily cumulative 
COVID-19 cases and deaths for each state. 

KEY RESULTS: On average, the number of excess cases 
per 100,000 residents in states reopening without masks 
is ten times the number in states reopening with masks 
after 8 weeks (643.1 cases; 95% confidence interval (CI) = 
406.9, 879.2 and 62.9 cases; CI = 12.6, 113.1, respective- 
ly). Excess cases after 6 weeks could have been reduced 
by 90% from 576,371 to 63,062 and excess deaths re- 
duced by 80% from 22,851 to 4858 had states implement- 
ed mask mandates prior to reopening. Over 50,000 excess 
deaths were prevented within 6 weeks in 13 states that 
implemented mask mandates prior to reopening. 
CONCLUSIONS: Additional mitigation measures such as 
mask use counteract the potential growth in COVID-19 
cases and deaths due to reopening businesses. This study 
contributes to the growing evidence that mask usage is 
essential for mitigating community transmission of 
COVID-19. States should delay further reopening until 
mask mandates are fully implemented, and enforcement 
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by local businesses will be critical for preventing potential 
future closures. 
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INTRODUCTION 


The novel coronavirus disease 2019 (COVID-19) infected 
5 million United States (US) residents resulting in more 
than 180,000 deaths by the end of August 2020.' In an 
effort to mitigate COVID-19 infection rates in the US, 
states implemented social distancing policies including 
limiting the size of group gatherings, closing public 
schools and non-essential businesses, and shelter in place 
(lockdown) orders. Starting on April 30, state stay-at-home 
and shelter-in-place policies began to expire with all 50 
states reopening non-essential businesses at some level by 
May 26, 2020.* Evidence for the effect of reopening non- 
essential businesses on COVID-19 cases is needed to 
inform future mitigation strategies as the pandemic 
continues. 

In the absence of therapeutics and contact tracing capacity, 
COVID-19 mitigation and suppression strategies in the US 
relied on social distancing policies to prevent the spread of the 
disease and reduce COVID-19-related morbidity and mortal- 
ity. Policy makers have had to weigh the benefits of social 
distancing policies against the social and economic costs of 
social distancing measures.’ Studies have demonstrated the 
substantial effect state social distancing mandates had in lim- 
iting the spread of COVID-19 relative to projections without 
intervention.* > However, the closure of non-essential busi- 
nesses has also created stress on the economy, with unprece- 
dented job loss leading to a recession.* To stem these negative 
effects, states began to reopen, and public health agencies 
promoted the wearing of masks and other strategies to mitigate 
the spread.° 

Knowledge about the novel virus and routes of transmis- 
sion has evolved since the virus first appeared in the US, 
and the recent evidence suggests that dining on-site at 
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restaurants might be an important risk factor associated 
with SARS-CoV-2 infection.’ Growing consensus about 
the role of aerosols in transmission of the virus has led 
the World Health Organization and Centers for Disease 
Control and Prevention (CDC) to change recommendations 
for mitigation measures. Airborne transmission is particu- 
larly effective in indoor, poorly ventilated areas, such as 
restaurants. Though public health authorities did not rec- 
ommend widespread face mask use in public at the start of 
the pandemic, evidence demonstrating the role of asymp- 
tomatic transmission led to changes in recommendations 
for widespread mask use starting in early April.’ CDC 
guidance recommends people 2 years of age and older wear 
a mask in public areas and around people who do not live 
in the same household in addition to social distancing.” 
States that began reopening strategies without opening 
indoor dining rooms is a signal that these states were 
implementing evidence-based strategies. 

States reopening strategies varied widely, as did the use of 
evidence and data in reopening safely. Most states reopened in 
phases, stretching the reopening of restaurants, gyms, religious 
facilities, retail stores, hair salons, and bars over a period of 
weeks or months. During the lock downs, restaurants were 
generally permitted to provide food for take-out, and states 
implemented reopening restrictions such as outdoor seating 
only, limited capacity, spacing requirements, and masks. At 
the end of August 2020, the majority of states were failing to 
meet key criteria proposed by public health experts for 
reopening safely while mitigating community spread.'° Mul- 
tiple states have had to return to more restrictive policies and 
close non-essential businesses due to the growth in COVID-19 
cases after reopening.'! Policy makers need more information 
about the effects of reopening on the COVID-19 burden in 
each state, and how different reopening strategies impact 
transmission of the virus. 

Our objective is to estimate the excess COVID-19 bur- 
den for two groups of states: (1) states with an evidence- 
based reopening strategy, defined as reopening indoor din- 
ing rooms after implementing a statewide masking policy, 
and (2) states lacking an evidence-based reopening strate- 
gy, defined as reopening indoor dining rooms before 
implementing a statewide masking policy. For each of 
these groups, our study design estimates the average 
change in the rate of growth in COVID-19 cases and deaths 
after reopening compared to before reopening. We use the 
reopening of indoor dining spaces to indicate a potentially 
unsafe level of reopening if criteria for low growth of 
COVID-19 cases are not met. We hypothesize that 
reopening will increase cases and deaths irrespective of 
reopening strategies, but we anticipate that the increase 
will be smaller among the group of states with the 
evidence-based approach. Additionally, we describe state 
reopening policies for each group and provide estimates of 
the impact in each state to inform state strategies for mit- 
igating the spread of COVID-19. 


STUDY DATA AND METHODS 
Study Design 


We used an interrupted time series (ITS) to compare the 
rate of growth in COVID-19 cases and deaths after 
reopening to growth prior to the reopening. Because all 
states reopened, each state serves as its own control.!* To 
estimate what the case rate would have been if the state had 
not reopened, we assume the state-specific trend in cases 
prior to reopening would have continued to be the same if 
the state had not reopened. State fixed effects controlled for 
state characteristics associated with outcomes that did not 
change over the study period. Our sample included 50 US 
states and the District of Columbia. Daily COVID-19 con- 
firmed case counts were obtained from the New York 
Times database from January 21 through July 16, 2020."' 
State population data were obtained from the 2018 Amer- 
ican Community Survey. 'S State reopening policy data was 
linked from the Boston University COVID-19 US State 
Policy database, with four corrections (see supplemental 
appendix).'* 


Intervention 


Most states used a phased reopening strategy, and there 
was substantial variation in the implementation of 
reopening approaches across states. Thus, it was important 
to define a meaningful and specific level of reopening that 
would be expected to influence COVID-19 outcomes as the 
date of reopening in this study. We defined reopening as 
the date of reopening indoor dining rooms at any capacity, 
as most states initially opened indoor dining at limited 
capacity.'! Reopening indoor dining represented an earlier 
milestone among states’ various reopening policies, 
allowing for more accurate depiction of the effect of 
reopening, but was also associated with reasonable risk 
for COVID spread if implemented too early or poorly 
(i.e., restaurants did not follow guidelines for sanitation, 
table-spacing, or mask-wearing). If a state did not explic- 
itly detail dining restrictions in their reopening policies 
(assessed using two sources), the expiration of shelter in 
place was used as the date of reopening.” |! 

We estimated excess COVID-19 burden for states 
reopening indoor dining after implementing a statewide 
mask mandate, also referred to as evidence-based reopening. 
We also estimated excess COVID-19 burden for states 
reopening prior to implementing a statewide mask mandate. 
The date of mask mandate was defined as a statewide order 
requiring masks for all adults in public spaces where social 
distancing is not maintained (with medical exceptions). For 
the 21 states that implemented a mask mandate after opening 
dining rooms, there was an average of 56 days between the 
date of reopening dining rooms and the date of the mask 
mandate. Thus, our 56-day follow-up period and estimated 
effects primarily occur prior to subsequent mask mandates. 
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Outcomes 


The primary outcome was the daily cumulative number of 
COVID-19 cases in the state. The outcome was lagged by 
5 days because the effect of the intervention on cases was 
expected to be delayed by the incubation period as well as 
reporting time. A shorter lag time was preferred to avoid 
classifying daily outcomes from the post-period in the pre- 
period, and prior evidence suggested that effects are signifi- 
cant as early as 5 days after implementation.® The secondary 
outcome was cumulative COVID-19 deaths, lagged by 
10 days. 


Statistical Analysis 


We predicted cumulative daily cases and deaths using gener- 
alized linear models with a negative binomial distribution and 
a log link. For all models, we used an offset for the log of the 
total population in each state to account for varying population 
sizes and present marginal effects as a rate per 100,000 resi- 
dents. The time variable was centered around the date of 
reopening for each state. The period was truncated at 40 days 
prior to reopening to improve estimates of state trends prior to 
reopening and reduce bias due to periods of zero growth early 
in the epidemic. Testing capacity prior to reopening is con- 
trolled for using the state-specific trends in observed cases 
prior to the intervention. While random variation in testing 
capacity across states over time is expected, this fluctuation 
would not bias our estimates unless testing capacity were 
systematically different after reopening compared to the base- 
line period. We used robust standard errors to account for 
heteroscedasticity in measurement of cases over time and 
clustered standard errors by day to address temporal cluster- 
ing, such as from changes in testing capacity over time. 

To improve model fit, we tested higher order terms and 
alternative distribution assumptions. After selecting the best- 
fitting model using the Akaike information criterion, models 
estimated time trends for each state by interacting the state 
indicator with a linear, quadratic, and cubic time trend (see 


statistical appendix). The effects of reopening with and with- 
out a mask mandate (compared to the pre-trends within each 
group) were estimated using an interaction of the indicator for 
the post-period, treatment group (pre-opening, reopening with 
masks, reopening without masks), and the time trend. The 
quadratic time trend was interacted with the post-period 
indicator. 

State-specific estimates for excess cases and deaths were 
generated using the method of recycled predictions. For each 
state, we compared the predicted outcomes for that state under 
two scenarios (opening with masks and opening without 
masks) using the original model estimates. The total treatment 
effect includes the linear and quadratic changes in trends. To 
generate the predictions, we applied the state’s specific fixed 
effect and baseline trends as estimated in the original model 
(different for each state) and the estimated average treatment 
effect (the estimated change in trends after reopening com- 
pared to before). We conducted multiple sensitivity analyses 
to test the robustness of our results, including different lag 
times for the outcome. We ran models with and without New 
York and New Jersey included because of the large case 
counts that skew average marginal effects. The conclusions 
were robust to all robustness checks (statistical appendix). All 
analyses were conducted using Stata 16.0. 


RESULTS 


Of 50 states and the District of Columbia, 13 states (CT, DE, 
DC, IL, ME, MD, MA, MI, NJ, NM, NY, PA, RD, most in the 
North East Census Region, had implemented a statewide mask 
mandate before opening indoor dining rooms, referred to as 
evidence-based opening (Table 1). The median opening date 
among states with evidence-based reopening strategies was 
40 days later than the median in the rest of states, June 10 
compared to May 1, 2020. The evidence-based group also had 
experienced greater cumulative COVID-19 burden of cases 
and deaths per capita on the date of reopening. Of the 38 states 


Table 1 COVID-19 Burden and Timing of State Reopening Policies 


Open with masks 


N=13 

Reopening date, median, min, max Jun 10 May 8, Jul 3 

COVID-19 burden (date of reopening) Mean SD 
Cases/100,000 1095.6 545.52 
Deaths/100,000 71.8 46.43 
Population (100,000) 66.7 58.83 

State policies as of June 1 % N 
Masks required in public 92.3% 12 
Bars open 23.1% 3 
Gyms open 30.8% 4 
Salons open 61.5% 8 
Religious facilities open 61.5% 8 
Retail open 53.8% 7 
Theaters open 71.7% 1 
Childcare open 15.4% 2 
Medical open 61.5% 8 
Nursing home visitor ban 61.5% 8 


Open without masks Total 

N=38 N=51 

May 1 Apr 20, Jun 15 May 4 Apr 20, Jul 3 
Mean SD Mean SD 
181.6 113.94 402.7 480.40 
73 7.64 23.0 36.41 
63.3 78.50 64.2 73.43 
% N % N 
2.6% 1 31.4% 16 
55.3% 21 47.1% 24 
76.3% 29 64.7% 33 
86.8% 33 80.4% 41 
65.8% 25 64.7% 33 
86.8% 33 78.4% 40 
55.3% 21 43.1% 22 
13.2% 5 13.7% 7 
71.1% 27 68.6% 35 
57.9% 22 58.8% 30 


3630 Kaufman et al.: State Reopening Strategies and COVID-19 Burden JGIM 


250 
i 


Before reopening 


Mean Predicted Cases per 100,000 
200 
1 


150 
Ll 


After reopening 


0 5 


Days since reopening indoor dining rooms 


Figure 1 Trends in COVID-19 cases before and after reopening indoor dining rooms without mask mandates. Mean predicted COVID-19 
cumulative cases per 100,000 residents among the 38 states that reopened indoor dining prior to implementing mask mandates. 


opening dining rooms prior to implementing a statewide mask 
mandate, only 21 implemented a statewide mask mandate as 
of August 31, on average 56 days following indoor restaurant 
reopening. The evidence-based group was less likely to open 
bars, gyms, salons, religious facilities, retail stores, theaters, 
and to allow non-essential medical procedures. 

Among states that reopened indoor dining prior to a state- 
wide mask mandate, the estimated daily growth rate for cu- 
mulative COVID-19 cases increased after reopening com- 
pared with before reopening (Fig. 1) (incidence rate ratio 
[IRR] = 1.017; 95% confidence interval [CI] = 1.011, 1.024). 
The states reopening with mask mandates had a much smaller 
increase in growth after reopening compared to before (IRR = 
1.003; CI = 1.001, 1.006) (Fig. 2). Similarly, daily growth in 
deaths increased more among states reopening without a state- 
wide mask mandate compared to states with mask mandates 
(IIR = 1.017; CI = 1.012, 1.023; and IRR = 1.005; CI = 1.003, 
1.007, respectively) (Fig. 3). 


The change in rate of growth causes exponential increases 
in excess cases over a period of 8 weeks. On average, the 
number of excess cases per 100,000 residents in states 
reopening without masks was ten times the number in states 
reopening with masks after 8 weeks (643.1 cases; CI = 406.9, 
879.2; and 62.9 cases; CI= 12.6, 113.1, respectively) (Ta- 
ble 2). On average, the number of excess deaths per 100,000 
residents in states reopening without masks is five times the 
number in states reopening with masks after 8 weeks (31.7 
deaths; CI = 20.8, 42.5; and 6.1 deaths; CI =3.5, 8.7, respec- 
tively) (Table 2). 

After 6 weeks, reopening without a mask mandate com- 
pared to not reopening resulted in 576,371 excess COVID-19 
cases and 22,851 excess COVID-19 deaths among 38 states 
(Table 3). Applying the estimated effect of reopening with 
masks, we calculate that the excess cases could have been 
reduced by nearly 90% to 63,062 had these states delayed 
reopening indoor dining rooms until mask mandates were 
implemented. Among the 13 states reopening with mask 
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Figure 2 COVID-19 cases among states that reopened indoor dining rooms before and after implementing statewide mask mandates compared 
to the predicted growth without reopening. 
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Figure 3 COVID-19 deaths among states that reopened with and without masks compared to the predicted growth without reopening. 


mandates, we estimate 105,652 excess cases and 14,660 ex- 
cess deaths were due to reopening. Applying the estimated 
effect of reopening without masks, we estimate an additional 
68,955 excess deaths would have occurred had reopening 
occurred prior to the mask mandates. Thus, over 50,000 
excess deaths were prevented in 13 states. 


DISCUSSION 


This study evaluates the average effect of reopening indoor 
dining rooms for states that previously implemented a state- 
wide mask mandate and for states that had not yet implement- 
ed a statewide mask mandate. The increase in cases in states 
opening indoor dining prior to a statewide mask mandate 
resulted in ten times more cases than the increase in states 
opening after implementing a mask mandate. We estimate 
approximately a half a million cases in 38 states could have 
been prevented by using evidence-based reopening strategies 
including delayed reopening of multiple business sectors and 
mask mandates. Although excess cases and deaths were ob- 
served following reopening in all states, an estimated 50,000 
deaths were prevented in the 13 states that implemented 
evidence-based reopening by opening indoor dining rooms 
after mask orders were established. 

This may be the first study to evaluate state variation in the 
effect of reopening on COVID-19 cases and deaths, and 
particularly estimating effects in states implementing 
evidence-based approaches such as mask mandates. We used 
the timing of states’ reopening of indoor dining as the measure 
of reopening given that these decisions came earlier in the 
trajectory of states’ reopening policies, and indoor dining 
presents heightened risk for COVID transmission if imple- 
mented poorly. These results are consistent with simulation 
models projecting a rebound in COVID-19 incidence and 
deaths in the month after states begin to reopen.'* '* The 
estimated increase in cases and deaths due to reopening is 
only a fraction of the dramatic reduction in cases and mortality 
observed as a result of the shelter-in-place orders. Shelter-in- 


place orders and closures reductions in COVID-19 cases and 
deaths (decreased growth rate 15.4% and 11.6%) associated 
with the closure prevented nearly 33-34 million cases nation- 
wide.* '° 

States implementing mask mandates were successful in 
minimizing the negative impacts of reopening, which is an 
encouraging signal for the return to indoor, on-site services in 
public schools and places of worship. While masking policy 
was a key difference between groups, there were many 


Table 2 Effects of Reopening With and Without Masks on COVID- 
19 Cumulative Cases and Deaths Over Time 


Reopening without masks = Reopening with masks 


Change in cumulative 
cases/100,000 (95% Cl) 


Change in cumulative 
cases/100,000 (95% CI) 


Week = 37.9 (24.7, 51.1) 5.4 (0.6, 10.2) 
" Week 82.7 (53.6, 111.8) 11.2 (1.4, 21) 
? Week 136.2 (87.9, 184.4) 17.5 (2.4, 32.6) 
° Week = 200.6 (128.9, 272.3) 24.5 (3.6, 45.3) 
* Week 279 (178.6, 379.4) 32.2 (5.2, 59.3) 
: Week = 375.2 (239.2, 511.2) 41 (7.1, 75) 
° Week 494.3 (313.9, 674.7) 51.1 (9.6, 92.7) 
Week 643.1 (406.9, 879.2) 62.9 (12.6, 113.1) 


Change in cumulative 
deaths/100,000 (95% Cl) 


Change in cumulative 
deaths/100,000 (95% Cl) 


Week 2.1 (1.5, 2.7) 0.6 (0.3, 0.8) 
“yea 4.5 (3.1, 5.8) 1.1 (0.6, 1.6) 
° Week 7.3 (5, 9.6) 1.8 (1, 2.6) 
' Week 10.6 (7.3, 14) 2.5 (1.4, 3.5) 
: Week 14.5 (9.8, 19.2) 3.2 (1.8, 4.6) 
° Week 19.2 (12.9, 25.5) 4.1 (2.3, 5.8) 
. Week 24.8 (16.5, 33.2) 5 (2.9, 7.2) 
: 6.1 (3.5, 8.7) 


Week = 31.7 (20.8, 42.5) 
8 
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Table 3 State-Specific Effect of Reopening Indoor Dining With and Without a Statewide Mask Mandate on COVID-19 Cases and Deaths After 
6 Weeks 


COVID-19 cases 


Excess cases 
(open after 
mandate) 


State Observed cases 
(July 1) 


States reopening dining rooms before mask mandates 


Alabama 59,067 1379 
Alaska 1954 34 
Arizona 131,411 3360 
Arkansas 30,297 740 
California 355,497 9741 
Colorado 38,240 1699 
Florida 301,802 4630 
Georgia 118,147 3226 
Hawaii 1271 36 
Idaho 12,599 198 
Indiana 54,698 2488 
Iowa 36,536 1799 
Kansas 21,157 788 
Kentucky 21,148 818 
Louisiana 84,241 2428 
Minnesota 43,782 2098 
Mississippi 38,567 1125 
Missouri 31,737 928 
Montana 2149 33 
Nebraska 21,979 1446 
Nevada 30,587 619 
New Hampshire 6113 371 
North Carolina 91,675 2899 
North Dakota 4569 202 
Ohio 69,311 2534 
Oklahoma 22,813 484 
Oregon 13,087 384 
South Carolina 62,245 938 
South Dakota 7652 415 
Tennessee 67,515 1635 
Texas 296,478 5366 
Utah 31,228 783 
Vermont 1318 57 
Virginia 73,527 4028 
Washington 45,004 1447 
West Virginia 4557 129 
Wisconsin 42,409 1720 
Wyoming 1985 58 
Subtotal 2,278,352 63,062 
States reopening dining rooms after mask mandates 
Connecticut 47,636 3830 
Delaware 13,050 1091 
District of 11,026 905 
Columbia 
Illinois 158,451 14,155 
Maine 3578 334 
Maryland 75,576 6523 
Massachusetts 112,347 8955 
Michigan 79,081 6822 
New Jersey 178,252 14,754 
New Mexico 15,841 1243 
New York 408,709 33,434 
Pennsylvania 102,361 12,134 
Rhode Island 17,640 1472 
Subtotal 1,223,548 105,652 
Total 3,501,900 168,714 


COVID-19 deaths 


Excess deaths 
(open before 


Excess deaths 
(open after 


Excess cases 
(open before 


mandate) mandate) mandate) 
12,600 102 482 
309 1 5 
30,705 196 921 
6759 25 118 
89,029 675 3174 
15,524 214 1007 
42,314 368 1731 
29,489 300 1409 
332 2 8 

1812 10 46 
22,744 312 1465 
16,439 106 501 
7204 29 135 
7476 66 311 
22,194 351 1649 
19,178 225 1057 
10,281 124 582 
8484 122 572 
305 2 10 
13,220 34 159 
5654 56 262 
3392 54 253 
26,495 162 763 
1845 12 55 
23,156 362 1705 
4421 47 219 
3508 22 102 
8571 81 380 
3793 12 55 
14,941 53 251 
49,047 257 1208 
7154 18 86 

520 6 29 
36,816 216 1016 
13,227 133 627 
1180 12 55 
15,722 92 432 
533 3 13 
576,371 4858 22,851 
35,005 674 3170 
9973 93 438 
8270 95 445 
129,376 1236 5813 
3054 17 80 
59,615 566 2664 
81,846 1350 6350 
62,356 1035 4869 
134,845 2793 13,138 
11,357 95 448 
305,579 4984 23,443 
110,900 1534 7218 
13,457 187 877 
965,632 14,660 68,955 
1,542,003 19,518 91,806 


Estimates for excess cases and deaths generated using average marginal effects to compare predicted cases with reopening (before and after 


implementing mask mandates) compared to not reopening at 6 weeks 


differences in other policies that would contribute to the effect, 
such as delayed reopening of bars and salons. Previous work 
demonstrates the substantial effect of mask policies on coro- 
navirus cases, potentially averting close to a half a million 
COVID-19 cases.° States that reopened under conditions of 
low community spread were likely to have smaller numbers of 


cases and deaths in the weeks following reopening. However, 
mortality may be higher in rural states since older and rural 
residents are likely to experience greater burden of serious 
illness and mortality due to COVID-19." 

Our results may be impacted by measurement error in the 
outcomes, as asymptomatic cases and out-of-hospital deaths 
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are likely to be underrepresented. In addition, the state-level 
data do not capture the variation in local policies, which may 
have contributed to the impact of reopening. This study em- 
ploys an intent-to-treat definition of reopening, and the actual 
behavior and adherence to the shelter-in-place and social 
distancing mandates both before and after reopening may bias 
results in either direction. In other words, our estimates repre- 
sent an average effect of states’ reopening policies given the 
variation within and among states. Finally, we used the 
reopening date of indoor dining at restaurants as a proxy for 
a level of reopening that would meaningfully impact out- 
comes, and there is variation in the level of reopening across 
the states that may dilute the detectable effect of reopening and 
bias our results towards the null. 

Estimating the average treatment effect across all 50 states 
improves the generalizability of our results compared to studies in 
single states or cities. Our results reflect the average effect across 
all states in each group. Our model was strengthened by the 
inclusion of state fixed effects to control for unique mix of 
policies in each state prior to reopening, such as effectiveness 
of the shelter-in-place orders and other mitigation strategies. This 
model can predict effect estimates specific to each state based on 
their unique trajectory prior to the intervention. As a result, these 
results are particularly valuable to state decision-makers seeking 
estimates specific to each state. 


CONCLUSION 


Reopening non-essential businesses, and in particular, indoor 
dining at restaurants, resulted in excess COVID-19 cases and 
deaths across the US; however, the increase was reduced by up 
to 90% in states implementing a statewide mask mandate prior 
to reopening restaurants for indoor dining. Additional mitiga- 
tion measures such as face mask use are necessary to counter- 
act the potential growth in COVID-19 cases and deaths as 
businesses reopen. This study contributes to the growing 
evidence that mask usage is essential for mitigating commu- 
nity transmission of COVID-19. States should delay further 
reopening until mask mandates are fully implemented, and 
enforcement by local businesses will be critical for preventing 
future closure of non-essential businesses. 
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